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The invention relates to a high-pressure discharge lamp, which is in particular 
suited for use in plant growing irradiation. 

5 The absorption of green leaves is strongest in the blue and the red part of the 

spectrum. Photons (quanta) between 400 and 700 nm are determining the rate of 
photosynthesis. As absorption of these photons is the driving force for photosynthesis, a 
spectral quantum yield of photosynthesis has been derived by MCree et al. and refined by 
Sager et al. The yield is highest in the blue and maximal in the red part of the spectrum, High 

10 mtensity discharge lar^^ 

of the NaD-line at 589 nm, where the absorption of the chlorophyll is strong. Particularly, 
high-pressure sodium (called SON or alternatively HPS) lamps are therefore presently used 
for assimilation hghting in green houses. SON lamps reach luminous efficacies between 100 
andlSOlmAVandphotonftucsensitivityupto 1.9 umol/(Ws). High intensity discharge 
lamps with comparable luminous efficacies are lamps on the basis of Nal and Cel 3 fillings. In 
EP 0 896 733 a metal-halide system with Nal and Cel 3 is described, which can reach 
efficacies between 130 and 174 Im/W. The luminous efficacy decreases when Li is added. In 
US 6,147,453 a lamp with Nal, Cel 3 , and Lil filling is described, which only reaches 
luminous efficacies between 100 and 135 Im/W. 

For an efficient support of plant growth, lamps must generate fight very 
efficiently in the region where the photosynthetic yield is maximal. 

The main drawback of toe known lamp with the filling comprising toe 
combination of Nat Cel 3 , and Lil is that it emits a considerable amount of light in the green 
region of the spectrum, where toe photosynthetic yield is lowest. Although it has a lugh 
25 lunnnousefficacy.itislesssuitableforstimmationo 

Na or NaL which emit more efficiently in the red part of the spectrum. Both the lamp with a 
filling comprisingNaI/CeI 3 and the one con^rismgNa,Ce and Li l^des have toe drawback 
of being susceptible to demixing phenomena of the filling during lamp operation. 
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* cfvw inrnns is that they emit mainly around 589 nm 
Themamdisadv^^ 

conversionofelectricalpowerintophotonsofSONlamp 
respect to the plant absorption spectrum. 

^charece lamp has a discharge 

^de,. to A ] N.Al 5 0WL^-*^^ OTtafteMueK ^ bi! ^4O0 
15 discharge vessd.tetast^^ 15 " ^ ^ 

25 comparable toovro lamp. For a 150W P to ^ 30 % for the invented 150 

tacd.moffoeUspec^foephoroato^^ ^ te comparable lamp having a 
W tumedo*fobeevenlO%Mgher«han,smec**w* 

30 ffllingofNaorNal. ^des . higher energy and higher photon efficiency 

quantum yield. 
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Pi. 1 schematically shows alamp accormngm , 
^ 2 lws in de*il the discharge vessel of *e lamp m accordance wrftf* 

non-invented lamp- 

0 . u 0 according to the invention having a ceramic 

^Bgiaowsan^lmhdelan^Frov.ded ^ electtodes 

15 vessolhasa.mtemald.ameterD.ati 35 wUch encloses a current 

^-teoughoor^rff.g. 2:40,41, 5* 51 ^ ^ „ . ^ 

.esse, wuh • — hnervening spaee -d- ^^^^edischmge 

20 spaca.^^^^^ 5 "^^^ elecW des 4, 5 when *e lamp is 

*»*«^-*** 2 *-* Lsrenteooduem.9 .The discharge vessel, shown in 

part of fte lamp «m 2 ™ a curr ^^fe.. cylindrical 

P«wimanm^d a »me K rD.wh. ^ gmend surface 33a, 33b of me 

P^*»— -^T*" e0I>op Ln ^whichacerammp^ 
a« spaee. The end waUporooaseachl^ P a eansofa 

^ ^ ZTTmlZ-cammm join. .0 a, mo side mmote *om me discharge spaee. 
maanerby means of ameltmgcermu . ^^EATheconentlead-fhrough 

The electrode tips 4b, 5b are arranged at a mutual distance EA. Tn 
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* 51 for example in the form of a Mo- 

. i o^rvrnv^matelv 1 mm, over the Mo cermet 4U, *i. u « 

; possible for me parts 41, 51 to be formed in ftom EP-0 587 238. A 

position as desired. . , or1p Tod 4a _ 5a w hi cn is 

In a practical emDuumx spectrum 

tospecttumofano.AmryHSPUm?..!' i8BmdlU gb e rfl B nto4eHPS 
region ftom 600 to /uunm u*ux ^ 2 lower than in case of a HPS 

, .TLang ^ak•tt■^«**•' ,l ' , " ,,,a, ■ , •■ 

binvestiB.ted.bateta.eapteB^ Ascom p aris onina S e« : o n da rea pla^ 
^ • wai flux innut per unit area of 1 18 umol/s. as cuii^^ 
having a total flux input per a tfttaT flu x oulput of 122 umoys. After an 

were illuminated with an HSP lamp navmg a total flux output 



PHNL03 1260EPQ 

5 10.10.2003 

m^ation period of only 1 8 hours there was an equal or even a slightly better growing of 
the ^ in the first area, in particular with respect to the tomato plants. As the photon 
efficiency of a lamp comprising the filling of Lil is about l 5 o/ 0 higher man the photon 
efficiency of a comparable HPS lamp, the assimilation fighting through the invented lamp 
requires less nominal lamp power for achieving equal growing results. 

Comparison of some lamp characteristics of a lamp according to the invention 
with lamps not according to the invention is given below. 

The lamp according to the invention has a filling of 3. 8mg Hg and Lil. The lamp has a 
nominal power of 150W. The photon flux per unit power of this lamp is 1.5 umol/(W*s). 
For a comparable lamp in which toe halide is Nal the phton flux per unit power is 1 .35 
umol/(W*s). 

A HPS lamp with a nominal power of 1 SOW has a photon flux per unit power of 1 .29 
umol/(W*s). 
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CLAIMS: 



! A high-pressure discharge lamp having a discharge vessel with an ionisable 

2 . A lamp according to claim 1 wherein the metal halide is substantially a 
5 mixture of Lil and NaL 

3 . A lamp according to claim 2 wherein the ionisable filling comprises 
substantially equal amounts of Lil and Nal. 

1Q 4 A lamp according to claim 1 wherein Ihe buffer gas comprises Hg. 

5 . A lamp according to claim 4 wherein the buffer gas also comprises Xe. 

6 . A lamp according to claim 1 wherein the discharge vessel is made of ceramic. 
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ABSTRACT: 



The invention 



relates to a high pressure discharge lamp intended for use in 

According to the invention the high-pressure discharge lamp has a discharge 

vessel, «l*il*|i^^ U,u-Uii " ltorf 
5 LilandNal. 



Fig. 3 




Figure 3: spectrum of a aluminium oxide burner with 1M or Nal and Hg as buffer gas. 
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